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error is outlined by Mr. Wedel with a wealth of 
learning and an aptness of illustration that are a 
credit to American scholarship. His little volume 
betrays an enormous amount of research presented 
in an attractive and succinct manner that is a 
model for work of this kind. Especially praise¬ 
worthy is the logical and efficient distinction be¬ 
tween material necessary for his narrative and 
the equally important material, needed by the 
specialist for verification and reference, that is 
rightly relegated to his ample notes; it is a dis¬ 
tinction which is all too rarely made. Mr. Wedel 
is to be congratulated on a very able and read¬ 
able contribution to the embryology of science, 

(2) A much more difficult, though perhaps less 
thankful, task has been performed by Mr. Robert 
Steele. His edition of the version of the pseudo- 
AristotelLan “ Secretum Secretorum ” used by 
Roger Bacon, with notes by the father of English 
science himself, is a definitive contribution to our 
knowledge of the medieval attitude towards 
phenomena. This volume forms the fifth and 
largest fascicule of Mr. Steele’s fundamental and 
valuable series of the hitherto unedited works of 
Roger Bacon. These works appeal perhaps to 
few readers, yet they are of permanent value as 
among the earliest documents of the re-birth of 
science. 

With our present standards of historical 
and textual criticism it is at first incomprehensible 
that a great intellect like Bacon’s could have 
taken this debased Arabian work for a treatise 
of Aristotle. With our standards of scientific 
verification it is equally incredible that such data 
as this work presents could make any appeal save 
to a confused and obfuscated intellect. Yet an 
appeal it did make, and for precisely that reason 
the work is of great interest, for by studying it and 
works like it we may reasonably hope to learn 
something of the mental processes with which 
“ science ” in our sense made its appearance in 
the modern world. These notes of Bacon were 
made at the turning point of his career, just before 
he passed from the pre-scientific to the scientific 
stage. He never freed himself from his belief in 
astrology, nor could any man entirely reject this 
doctrine while the geocentric theory held full 
sway. But Roger enunciated principles of ob¬ 
servation and experiment which, in other hands, 
ultimately rendered astrological theory untenable. 
He never developed an adequate standard of 
textual criticism, but he made a strong appeal for 
the systematic study of languages, he formulated 
methods for such study, and he made remarkable 
and interesting attempts at grammatical analyses. 

I hese efforts of his, in other and more fortunate 
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hands, led to a scientific treatment of languages 
and of tests. 

Roger Bacon stands as one of the heralds of the 
dawn of science, yet he has suffered much, and still 
suffers, from misunderstanding and neglect. Some 
of his most interesting works are still unprinted, 
and their publication is one of the several im¬ 
portant pieces of work that must be achieved 
before any adequate and continuous history of 
science can be written. Yet the editing of such 
works is by no means easy, for it requires, on 
the one hand a very special training, and on 
the other a wide range of different kinds of 
knowledge that are very rarely combined in one 
individual. It further demands a degree of patient 
endurance of toil that is rare even among pro¬ 
fessional scholars; and, lastly, it calls for an in¬ 
difference to the material reward for such pro¬ 
longed labours that is perhaps rarest of all. 
Every one of these qualities the editor of this 
fascicule exhibits in abundant measure; his intro¬ 
duction and notes are scarcely less valuable than 
the text itself. We can but hope that Mr. Steele 
will be spared to complete the task that he has 
undertaken—a task for which very few besides 
himself are properly equipped. 

It would be ungracious not to mention also the 
valuable translation from the Arabic text by Mr. 
Fulton with which the volume is enriched. The 
book is a peculiarly fine example of the skilful, 
accurate, and scholarly printing which the Claren¬ 
don Press has taught us to expect from it. 

Charles Singer. 


Hydrogen Ions. By 
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Physical Chemistry, Pure and Applied. 

(1) A System of Physical Chemistry. By Prof. 

W. C, McC. Lewis. (In three vols.) Vol. ii., 
Thermodynamics. Third edition. (Text-books 
of Physical Chemistry.) Pp. viii + 454. (Lon¬ 
don: Longmans, Green, and Co., 1920.) 15s. 

net. 

(2) The Determination of 
Dr. W. Mansfield Clark. 

Williams and Wilkins Co., 1920.) 5.50 dollars. 

(3) The Physico-Chemical Properties of Steel. By 
Prof. C. A. Edwards. Second edition, thor¬ 
oughly revised. Pp. xii + 281. (London: 
Charles Griffin and Co., Ltd., 1920.) 21s. net. 

(4) Die Reaktionen des freien Stickstoffs. By Prof. 

W. Moldenhauer. Pp. viii+178. (Berlin: 
Gebriider Borntraeger, 1920.) 26 marks. 

(1) 'pROF. LEWIS’S “System of Physical 
X. Chemistry ’ ’ has been reviewed in these 
columns on two previous occasions, in September, 
1916, and in May, 1919. Only a brief notice is 
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therefore required of the third edition of the 
second volume of the series. The principal 
additions that have been made deal with 
the e.m.f. method of determining the trans¬ 
port number of an ion, as employed by 
Maclnnes and Parker, the work of Richards and 
Daniells on thallium-amalgam cells and of 
Tolman on centrifugal cells, American work on 
ionic activity, experimental work in support of 
Donnan’s theory of membrane-equilibrium, and 
the work of McBain on colloidal electrolytes. 
Much of this new material is described in the 
words of the original investigators, as has already 
been done in earlier parts of the book. 

(2) The determination of hydrogen-ions has be¬ 
come a very important section of physical 
chemistry, especially in its application to bio¬ 
logical problems. The fact that Dr. Clark’s book 
on this subject has been produced from the 
Research Laboratories of the Dairy Division of 
the U.S. Department of Agriculture is one indica¬ 
tion of the practical application of the various 
methods of measurement which the author de¬ 
scribes. These include the use of indicators, of 
hydrogen and calomel electrodes, and a few sup¬ 
plementary methods. The applications of these 
methods are so numerous that it is almost impos¬ 
sible to describe them adequately in any single 
volume; the chapter which deals with these appli¬ 
cations has therefore been written in the form of 
a classified bibliography, the detailed references 
for which occupy 64 pages of the text. 

A notew'orthy feature of the book is a chart show¬ 
ing the colour of eight different indicators at nine 
hydrogen-ion concentrations, covering in each case 
the change from the alkaline to the acid colora¬ 
tion. The frontispiece is a photograph of Prof. 
Sorensen. The book is likely to prove of great 
value either to the physical chemist or to the bio¬ 
chemist who wishes to take up the very fascin¬ 
ating and fertile branch of study with which it 
deals. 

(3) The appearance of the second edition of 
Prof. Edwards’s “ Physico-Chemical Properties of 
Steel ” affords an opportunity of directing the 
attention of the readers of Nature to a valuable 
book which has not been reviewed previously in 
these columns. A book with this title may be 
criticised either as a contribution to metallurgy or 
as an application of physical chemistry to a group 
of technical problems. As the author is a metal¬ 
lurgist, the reader will expect to find the technical 
side of the work well developed, and he will not 
be disappointed. 

The physical chemistry is more open to criti¬ 
cism : thus a paragraph on ‘ ‘ allotropy ’ ’ (a 
generic term covering at least three distinct 
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phenomena) is not a satisfactory substitute for a 
clear description of the phenomena of isomorphism 
and polymorphism; the idea of “crystal bricks ” 
is so far obsolete that it should surely be replaced 
by some account of the theory of space-lattices; it 
is impossible, even on the authority of Ewing, to 
accept the suggestion that rotating the “ bricks ” 
through an angle of 180 0 could possibly give rise 
to twinning—perhaps an angle of 90? was meant. 

A few verbal errors have escaped correction in 
this edition, and the lettering of some of the dia¬ 
grams has been reproduced by a process which 
leaves much to be desired in the matter of legi¬ 
bility. The micrographs, on the other hand, are 
a most attractive feature of the book, and none of 
them are more effective than those which the 
author has produced to show the formation of 
twinned crystals and of slip-bands as a result of 
mechanical strain in metals. 

For the physical chemist Prof. Edwards has 
provided a mine of valuable information, bearing 
on the application to metallurgy of his branch of 
chemistry. Even the student is now generally 
familiar with the iron-carbon diagram and the 
general relationship of this diagram to the pro¬ 
perties of the carbon-steels; but it is equally true 
that the parts played by sulphur and phosphorus 
are not generally known, even to the teacher of 
physical chemistry. It is a great convenience to 
have the available information put together in a 
concise form by one who is thoroughly familiar 
with the practical and not always harmful effects 
of these important impurities. The effects pro¬ 
duced by manganese, chromium, tungsten, alu¬ 
minium, silicon, and vanadium are also described, 
as well as the properties of special steels, such as 
high-speed tool steels and a number of ternary 
steels. The two new chapters in the second 
edition deal with the more important methods of 
making hardness-tests, and the influence of con¬ 
stitution on electrical resistivity. 

Whilst the reviewer is not competent to assess 
the value of this book as a contribution to metal¬ 
lurgy, he can assert confidently that no physical 
chemist who has to teach students of engineering 
or metallurgy can afford to be without it, and that 
the information which it gives will broaden the 
outlook of any student of physical chemistry who 
may read it. 

(4) Prof. Moldenhauer’s book on the re¬ 
actions of free nitrogen does not profess to 
deal with physical chemistry, and an apology is 
perhaps needed for including it in this category; 
but the nature of the subject is such that the main 
chapters of the book are necessarily physico¬ 
chemical in character, dealing as they do with 


© 1921 Nature Publishing Group 






774 


NATURE 


[August i 8, 1921 


the “ fixation ” of the element in the form of 
ammonia, cyanamide, cyanides, or oxidised com¬ 
pounds of various kinds. These processes, which 
occupy the latter half of the book, have formed 
the subject of an extensive literature in recent 
years, and no great novelty of subject-matter 
or treatment is to be looked for. 

The earlier half of the book traverses less 
familiar ground, and it is a great convenience to 
have the data in reference to the activities of a 
very inert element collected together in a systema¬ 
tic form. The facts that lithium and magnesium 
form exothermic nitrides and that cerium and 
uranium burn with incandescence in nitrogen 
represent the kind of information that can be 
given to illustrate the properties of a gas which 
usually receives but scanty treatment even when 
the behaviour of hydrogen, oxygen, and chlorine 
is fully described. T. M. L. 


The Realm of Man, 

Principles of Human Geography. By E. Hunting- 
ton and S. W. Cushing. Pp. xiv + 430. (New 
York : John Wiley and Sons, Inc. ; London : 
Chapman and Hall, Ltd., 1921.) 21S ■ ne t- 

The Principles of Economic Geography. By Dr. 
R. N. Rudmose Brown. (Pitman’s Economic 
Library.) Pp. xv + 208. (London: Sir Isaac 
Pitman and Sons, Ltd., 1920.) 10s. 6 d. net. 

HE almost simultaneous appearance of two 
educational works on geography bearing 
very similar titles is not without significance. It 
shows the pressure of circumstances leading to 
the further elimination from geographical teach¬ 
ing of the mere enumeration of facts which has 
long been felt to be a desideratum, and to sub¬ 
stitute an exposition which may claim to be re¬ 
garded as a statement of principles. The result 
is, at any rate, the publication of two very good 
books, which may be welcomed as forming an 
important contribution to the definition of geo¬ 
graphy as it is coming more and more to be 
apprehended in the higher teaching of the subject. 
They may both be looked upon as going far 
towards supplying what the present reviewer 
has long felt to be a want among geographical 
text-books—a physical geography in which the 
main stress is laid upon influences, direct and in¬ 
direct, on human life connected with place, rather 
than upon that aspect of the subject which looks 
to geology as its natural development; that in 
which almost the entire emphasis is laid on the 
operations by which the earth’s crtist undergoes 
modification. 

This conception of the meaning of the designa¬ 
tion “ Principles ” in both books is more apparent 
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in the larger of the two, that of American origin', 
the chapters of which all have titles, such as 
“Man’s Relation to Physical Environment, 
“Man’s Relation to Location,” “Man’s Relation 
to the Climate,” etc., bearing this out. Both 
works, indeed, involve the statement of a good 
many mere facts of geographical distribution, but 
it would be pedantic to take exception to this as 
not in accordance with the titles. The selection 
of the facts given shows regard to principle in 
the singling out of those which it is most import¬ 
ant to think of from the point of view maintained 
by the authors. 

While both books may be described as, in a 
large measure, physical geographies of the kind 
indicated, they are, of course, not wholly so. 
Neither would adequately answer to its title if .it 
were, for in both it is recognised that when influ¬ 
ences on human life are considered as having the 
place relation that demands their inclusion in 
geography, facts derived from many sciences have 
to be reckoned with and focussed in varying 
degrees in different cases on particular problems. 
Further, it should be added that both books are 
written in a style of admirable clearness. 

But it does not follow from what has just been 
said that no exception can be taken to the ex¬ 
position of principles by the authors. The eager¬ 
ness to substitute principles for isolated facts 
sometimes leads to rather hasty generalisation, 
which, it must be confessed, has long been an 
evil in geography. The failing may arise from 
an insufficiently disciplined desire to place geo¬ 
graphy on the footing of a science, which, it is 
thought, it cannot claim without having its own 
stock of this kind. It might, on the other hand, 
be pointed out that the very fact that it is so 
hazardous to frame generalisations aiming at 
strictly geographical content, and that the function 
of geography is rather to maintain the habit of 
looking round in all directions for influences con¬ 
nected with place, has the advantage of making 
each case a subject for special and comprehensive 
thought, which surely gives great educational 
opportunity. At any rate, the tendency to lack 
of due care in generalising cannot be denied, and 
there are, especially in the American work, too 
many evil consequences thereof. Probably most 
of the hasty statements of which complaint is 
made would mislead no competent teacher. Most 
of them result, one may be sure, from no mis¬ 
conception on the part of the authors, who have 
simply, while using plain language, failed to ex¬ 
press exactly what they mean, or in sortie cases 
made too summary statements, which may be 
accepted as true when the necessary qualifications 
are supplied. 
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